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(54) DEPHOSPHORIZING METHOD AND WATER 
CLEANING APPARATUS USING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enable efficient 
dephosphorizing treatment using a dephosphorizing 
material even if the concn. of phosphoric acid in 
water to be treated varies and to enable long-term 
dephosphorizing treatment. 

SOLUTION: In a dephosphorizing method bringing 
phosphorus-containing water to be treated into 
contact with a dephosphorizing material 11 to 
remove phosphorus, the dephosphorizing material 
11 contains at teast one or more elements selected 
from Ca, Fe ( Al and Mg and carbon and, when water 
to be treated is brought into contact with the 
dephosphorizing material 11, a current is passed 
through the dephosphorizing material 11 to form an 
insoluble phosphorus compd. which is, in turn, 
removed from water to be treated by filtering. 
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Japan Pat nt Office is not responsible for any 
damages caused by the us of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the dephosphorization method of removing phosphorus by contacting the processing-object water 
containing phosphorus to dephosphorization material In case dephosphorization material comes to contain the element 
and carbon more than a kind at least among calcium, Fe, aluminum, and Mg and contacts processing-object water to 
dephosphorization material, energize dephosphorization material and an insoluble phosphorus compound is generated. 
The dephosphorization method characterized by removing the phosphorus compound from processing-object 
underwater by filtration. 

[Claim 2] The water purification processor which is equipped with an electrode while filling up with the 
dephosphorization material which comes to contain the metal and carbon more than a kind at least among calcium, Fe, 
aluminum, and Mg, and is equipped with the removal-treatment-of-phosphorus tub which prepared the phosphorization 
room which energized dephosphorization material through this electrode, and the phosphorus compound removal room 
filled up with the filter medium which absorbs the generated phosphorus compound. 

[Claim 3] The water purification processor according to claim 2 with which the front face of an electrode is surrounded 
by porosity material with conductivity. 

[Claim 4] A filter medium is the water purification processor indicated to the claim 2 or claim 3 which is charcoal and 
a zeolite. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the dephosphorization method in water 

purification processing. 

[0002] 

[Description of the Prior Art] The method using a flocculant as the dephosphorization method in water purification 
processing, the method by biological treatment, the method using dephosphorization material, etc. are learned. Among 
these, if it is in the method using dephosphorization material, there are some which change into an insolubilization 
state the phosphorus dissolved in processing-object underwater as phosphoric acid, for example, the Para phosphoric 
acid, and a metaphosphoric acid, and absorb and remove it. 

[0003] By the conventional dephosphorization method using this dephosphorization material, the tub with which 
dephosphorization material was filled up is made to pass processing-object water, and the comparatively easy method 
[ say / that contact in dephosphorization material and processing-object water performs ] is taken. Therefore, the 
conventional dephosphorization method by dephosphorization material is used together with other water purification 
processings, and is used widely. However, by this conventional dephosphorization method, when change of phosphoric 
acid concentration arose, it was pointed out, for example, that the removal treatment of phosphorus is not fully made. 
[0004] Usually, the throughput of the phosphorus by dephosphorization material is determined by the amount of the 
component made to insolubilize the phosphoric acid which dephosphorization material contains. For example, if the 
amount of phosphoric acid insoluble Chemicals is in the dephosphorization material which is calcium, the capacity to 
insolubilize phosphoric acid in proportion to the content of calcium is determined. Therefore, in the dephosphorization 
material containing cull USHIUMU of the specified quantity, it has the insolubilization capacity determined by the 
content, and if it is the phosphoric acid concentration of the level which can insolubilize by the capacity, the removal 
treatment of phosphorus can be performed satisfactory. However, when processing-object underwater phosphoric acid 
concentration rises and the insolubilization capacity of the phosphoric acid of dephosphorization material is exceeded, 
removal-treatment-of-phosphorus efficiency shows the inclination to fall remarkably. Moreover, if it is used for a long 
period of time, although the component made to insolubilize the phosphoric acid in dephosphorization material is 
consumed, ratio contact with phosphoric acid falls and the amount of [ of dephosphorization material ] insoluble 
Chemicals remains, if it does not exchange for new dephosphorization material, the inclination the removal treatment 
of phosphorus of fixed efficiency becomes impossible is also shown. 

[0005] Furthermore, since elevation of processing-object underwater phosphoric acid concentration is what is produced 
by quantitative and qualitative change of the domestic wastewater which flows into a river, waste industrial waters, etc. 
when for example, processing-object water is a river water, it is very difficult elevation to predict these change factors 
certainly. Therefore, it was also difficult to determine the content for phosphoric acid insoluble Chemicals so that it can 
fully respond to change of phosphoric acid concentration, and the case where the removal treatment of phosphorus 
could not fully be performed had arisen depending on the conventional dephosphorization method using 
dephosphorization material as a result. 

[0006] Moreover, elevation of phosphoric acid concentration arises also in the so-called biological water purification 
processor using the microorganism, and even if it applies the conventional dephosphorization method using 
dephosphorization material, it is indicated that that sufficient removal treatment of phosphorus cannot be performed 
arises. Although this biological water purification processing processes removal of BOD, denitrification, etc. using a 
microorganism, an organic acid is formed in process in which this microorganism metabolizes the processing-object 
underwater organic substance, and this organic acid is said to cause elevation of phosphoric acid concentration. That is, 
it is because the organic acid formed of the microorganism is said to dissolve processing-object underwater difficulty 
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solubility phosphate with the complex- forming properties. Therefore, they are idea ****** if the removal treatment of 
phosphorus may not fully be made even if the phenomenon in which processing-object underwater phosphoric acid 
concentration rises arises and it uses together the conventional dephosphorization method using dephosphorization 
material so that activity of a microorganism prospers in a biological water purification processor. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention uses as an offer plug the water purification processor using 
the dephosphorization method and it whose prolonged removal treatment of phosphorus becomes possible while being 
able to do the removal treatment of phosphorus efficiently by dephosphorization material, even if it was made against 
the background of the situation [ like ] above and changes processing-object underwater phosphoric acid concentration. 

[0008] 

[Means for Solving the Problem] In the dephosphorization method of removing phosphorus by contacting the 
processing-object water containing phosphorus to dephosphorization material in this invention in order to solve the 
above-mentioned technical problem In case dephosphorization material comes to contain the element and carbon more 
than a kind at least among calcium, Fe, aluminum, and Mg and contacts processing-object water to dephosphorization 
material, energize dephosphorization material and an insoluble phosphorus compound is generated. Filtration shall 
remove the phosphorus compound from processing-object underwater. 

[0009] If the element of calcium, Fe, aluminum, and Mg which are contained in the dephosphorization material used 
by the dephosphorization method of this invention is ionized, it will react with a processing-object underwater 
phosphate anion, and will generate an insoluble phosphorus compound. Moreover, as for the carbon contained in 
dephosphorization material, the element of calcium, Fe, aluminum, and Mg plays a role as electric conduction material 
in that it will be ionized compulsorily by energization to dephosphorization material. That is, by this invention, the 
element of calcium, Fe, aluminum, and Mg is ionized and supplied to processing-object underwater by energization to 
dephosphorization material, a phosphorus compound is generated by making it react with a phosphate anion, and 
phosphorus is removed from processing-object water by filtering the phosphorus compound. Therefore, since the ion 
amount of supply of calcium, Fe, aluminum, and Mg which are supplied to processing-object underwater is 
controllable by the amount of energization according to this invention, even if the case of phosphoric acid 
concentration where it changes for example, goes up [ concentration ] arises, according to the phosphoric acid 
concentration, the removal treatment of phosphorus becomes fully possible. And since the fixed supply of these 
element ion can be compulsorily carried out by energization even if the elements of calcium, Fe, aluminum, and Mg in 
dephosphorization material decrease in number, the efficient removal treatment of phosphorus becomes possible over a 
long period of time. 

[0010] When performing water purification processing using the dephosphorization method concerning this invention 
It has an electrode., while filling up with the dephosphorization material which comes to contain the metal and carbon 
more than a kind at least among calcium, Fe, aluminum, and Mg It is desirable to consider as a water purification 
processor equipped with the removal-treatment-of-phosphorus tub which prepared the phosphorization room which 
energized dephosphorization material through this electrode, and the phosphorus compound removal room filled up 
with the filter medium which absorbs the generated phosphorus compound. In order to perform only the removal 
treatment of phosphorus to processing-object water, the water purification processor concerning this invention is 
possible also for using it by the removal-treatment-of-phosphorus tub independent, and can also connect and use 
another water purification processing tub before and after a removal-treatment-of-phosphorus tub. For example, it gets 
mixed up with the removal-treatment-of-phosphorus tub concerning this invention, and connection use of the 
processing tub which performs removal processing, denitrification processing, etc. of BOD can be carried out. 
[001 1] Although it energizes to dephosphorization material through an electrode at the phosphorization room of the 
removal-treatment-of-phosphorus layer in the water purification processor concerning this invention In the 
dephosphorization material with which it filled up, this electrode may insert two or more electrodes, and may arrange 
them, and it may carry out by energizing those electrodes, and the wall which forms a phosphorization room is filling 
up with dephosphorization material that whose energization was enabled, and may energize dephosphorization material 
through the wall used as an electrode. 

[0012] Although an electrode is used in the removal-treatment-of-phosphorus tub described above in order to energize 
to dephosphorization material, the phenomenon which various matter electrodeposits arises in the electrode front face. 
When performing prolonged energization processing especially, electrodeposted formation of the non-conducting film 
is carried out, and the case where it becomes impossible to perform energization to dephosphorization material is 
shown in an electrode front face. Then, since the energization to dephosphorization material is always secured, it is 
desirable to surround the circumference of an electrode by porosity material with conductivity. When energization of 
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the wall which arranges the porosity material which has conductivity in the circumference of the electrode, or forms a 
phosphorization room when inserted in the dephosphorization material with which the electrode was filled up is 
enabled, **** which arranges the porosity material which has conductivity along with the wall is good. 
[0013] It makes the matter which it is going to electrodeposit directly to an electrode front face, for example, the matter 
of an ionic state, electrodeposited in the front face of porosity material, and pore while the energization to 
dephosphorization material is possible for it, since this porosity material has conductivity. That is, the direct 
electrodeposition to an electrode front face can be prevented by existence of conductive porosity material. As porosity 
material with such conductivity, the porosity object of a carbon system, for example, charcoal etc., can be used. It is 
because much pores exist in charcoal and it excels in the adsorption capacity force. 

[0014] Moreover, as for the material which forms the removal-treatment-of-phosphorus tub itself as a point of 
minding, in energizing, it is desirable to use an insulating thing. For example, it is because the component in concrete 
being electrolyzed and mixing in processing-object underwater will arise if the removal-treatment-of-phosphorus tub 
itself is formed with the usual concrete with which insulating processing is not made. Therefore, as for a removal- 
treatment-of-phosphorus tub, it is desirable to form by insulating materials, such as FRP, or to cover the wall of a 
removal-treatment-of-phosphorus tub with insulating materials, such as FRP. 

[001 5] And as for the filter medium with which it is filled up to the phosphorus compound removal room of the 
removal-treatment-of-phosphorus tub in the water purification processor of this invention, it is desirable to use 
charcoal and a zeolite. Since charcoal has much pore while having an adsorption function, it is very suitable as a filter 
medium which filters a phosphorus compound. In this case, it is more desirable that it is needle-leaf tree charcoal made 
from the needle-leaf tree as a kind of charcoal to be used. Needle-leaf tree charcoal is because the pore which is easy to 
adsorb a phosphorus compound can be given comparatively easily since pore size changes with thermal-conversion 
temperature (carbonization temperature) the top where the capacity for the pore of a uniform size to be easy to be 
formed in the cross section which is a broad-leaved tree, and which intersects perpendicularly with a wood grain 
direction, and to adsorb a molecule is very high, if thing comparison is carried out. Moreover, since silicon contains in 
the zeolite, the silicon and phosphoric acid react and an insoluble phosphorus compound is generated. Therefore, it is 
because it will become still more possible to improve dephosphorization efficiency if the phosphorus compound 
removal room is filled up combining charcoal. Furthermore, as a result of using as a phosphorus removal filter medium 
combining charcoal and a zeolite, both filtration capacity comes to show the synergistic effect complexly, and can also 
remove the living thing difficulty resolvability matter. For example, it becomes possible to remove the organic 
phosphoric acid triester called living thing difficulty resolvability matter taken up as one of the environmental 
problems these days. 
[0016] 

[Embodiments of the Invention] The operation gestalt hereafter considered that this invention is the optimal is 
explained. Drawing 1 shows the cross section of the water purification processor using the dephosphorization method 
concerning this invention. This water purification processor 1 has opened for free passage and prepared three tubs, the 
pretreatment tub 2, the biological-treatment tub 3, and the removal-treatment-of-phosphorus tub 4. 
[0017] The fats-and-oils removal room 8 filled up with the woody material 7 which removes the fats-and-oils 
component which the pretreatment tub 2 is divided into two by bridgewall W, and there is an SS removal room 6 filled 
up with broad-leaved tree charcoal 5 in order to filter to an upstream SS (suspended solid) contained in processing- 
object water, and is continuously contained in processing-object underwater is formed. 

[0018] The biological-treatment tub 3 is divided into two by bridgewall W, and is a thing which was filled up with 
broad-leaved tree charcoal 5 and which reaches first biological-treatment room 9 and consists of the second biological- 
treatment room 10. This biological-treatment tub 3 performs the so-called biological water purification processing, and 
performs removal of BOD of processing-object water, and processing of denitrification by the microorganism which 
settles in the pore of broad-leaved tree charcoal 5. 

[0019] The removal-treatment-of-phosphorus tub 4 consists of a phosphorization room 13 where five electrodes 12 
have been arranged while filling up with the dephosphorization material 1 1, and a phosphorus compound removal 
room 16 which carried out the laminating of the zeolite 15 and was filled up with it on needle-leaf tree charcoal 14. At 
this removal-treatment-of-phosphorus tub 4, all the front faces including the phosphorization room 13 and the 
phosphorus compound removal room 16, and bridgewall W where processing-object water touches by the wall of the 
removal-treatment-of-phosphorus tub 4 are covered with FRP. 

[0020] calcium40wt%, Mg9wt%, the dephosphorization material 1 1 consists of aluminum 1 wt% of material 
composition, and carbon 50wt%, after mixing each powdered material, it is sintered and created. In the 
phosphorization room 13, five electrodes 12 are the things of a tabular and the negative electrode and the positive 
electrode are arranged by turns. Moreover, needle-leaf tree charcoal 14 is arranged so that the whole circumference of 
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electrode 12 may be surrounded, as the electrode 12 of the phosphorization room 13 is shown in drawing 2 . 
[0021] Processing-object water passes through the inside of each tub, becoming a downflow and a upflow, as the arrow 
in drawin g 1 shows, and each purification processing is made in each tub. First, removal of processing-object 
underwater, comparatively larger suspended matter or SS is made at SS removal room 6 of the pretreatment tub 2. At 
the fats-and-oils removal room 8, absorption removal of the processing-object underwater fats-and-oils component is 
carried out by the woody material with which it filled up. In the biological-treatment tub 3, removal of BOD, 
denitrification, and other disassembly of the organic substance are made by the absorption which the decomposition 
and broad-leaved tree charcoal 5 the very thing by the microorganism which settles in broad-leaved tree charcoal 5 
have. 

[0022] At the removal-treatment-of-phosphorus tub 4, about 5mA was intermittently energized to the 
dephosphorization material 1 1 by current value by the electrode 12 of the phosphorization room 13. This ionizes 
calcium, Mg, and aluminum which are contained in the dephosphorization material 11, supply processing-object 
underwater, and it is made to react as processing-object underwater phosphoric acid and the supplied ion, and was 
made for an insoluble phosphorus compound to generate. And the phosphorus compound is removed by the needle-leaf 
tree charcoal 14 of the adjoining phosphorus compound removal room 16. 

[0023] For a processing-object underwater phosphate anion (HP042-), although it is PHs 4-8, and it reacts with 
calcium, Mg, and aluminum ion and a compound is made, in the case of calcium, the generation process is 
calcium2++HP042-->CaHP04. It becomes. Moreover, for a part of phosphate anion, although it becomes an 
orthophosphoric acid (P043-) in an alkali field, this is also 3calcium2++P043-->3CaP04 by the case of calcium. It 
becomes and becomes an insoluble compound. It is very ****** to water in this phosphorus compound, and since Mg 
ion and aluminum ion can also generate the same phosphorus compound, it is removing this from processing-object 
underwater with needle-leaf tree charcoal 14, and the removal treatment of phosphorus is performed efficiently. 
[0024] Next, the evaluation examination of the purification processing by this water purification processor 1 is 
explained. It carried out by computing a phosphorus elimination factor (%) by measuring the phosphorus concentration 
of the processing-object water which flows and flows into the water purification processor 1 of this operation form as 
purification processing evaluation, respectively, and searching for the difference of the phosphorus concentration 
before an inflow, and the phosphorus concentration after processing. The phosphorus elimination factor data is shown 
in Table 1. 
[0025] 
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[0026] Calculation of a phosphorus elimination factor performs [ two - June ] immediately after a processing start (the 
1 - 7th day) even for the 10 - 30th day as the second half in the middle the first stage, and the phosphorus elimination 
factor in a measurement day is shown in Table 2, respectively. The phosphorus concentration contained in the flowing 
processing-object water was the concentration mostly stabilized in about 1 .5-2.0 ppm during the processing. As shown 
in Table 1, the water purification processor 1 in this operation form showed 95% or more of very high phosphorus 
elimination factor the first stage immediately after a processing start, and even if it was a long period of time [ in six 
months ], with it, 70% or more of phosphorus elimination factor was shown. 

[0027] Furthermore, the purification processing test result to change of processing-object underwater phosphorus 
concentration is explained. The purification processing evaluation to change of phosphorus concentration raised 
phosphorus concentration by adding phosphoric acid to the flowing processing-object underwater independently, 
increased the amount of energization to dephosphorization material corresponding to it, performed the removal 
treatment of phosphorus, and was performed by computing the phosphorus elimination factor at that time. The data of 
the phosphorus elimination factor (%) to change of phosphorus concentration are shown in Table 2. 
[0028] 
[Table 2] 
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[0029] As shown in Table 2, a total of three measurement in April was performed [ the first stage ] in the middle in the 
second half on the 20th on the 3rd. Change of phosphorus concentration threw in direct phosphoric acid, even the 
increase inflow phosphorus concentration which indicates the phosphorus concentration of the flowing processing- 
object water to Table 2 was raised, and on that occasion, increased the amount of energization to the dephosphorization 
material 16 from 5mA to 10mA to processing-object water before flowing into the water purification processor 1, and 
performed the removal treatment of phosphorus to it. Consequently, even if phosphorus concentration rose, it was 
checked that the fixed phosphorus elimination factor is maintained. 
[0030] 

[Effect of the Invention] As explained above, even if it changes processing-object underwater phosphoric acid 
concentration according to the dephosphorization method by this invention, sufficient removal treatment of phosphorus 
becomes possible, and even if it is prolonged purification processing, the removal treatment of phosphorus of fixed 
efficiency is maintainable. 
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* NOTICES * 

Japan Patent Of f ic is not responsible for any 
damages caused by th use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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